


HIGH WATER IN THE COLORADO RIVER?

March 1977

Although parts of the West are currently
experiencing drought, there is a high
probability that sooner or later the Colorado
River will once again carry an overabundance
of water for brief periods. These excess flows
can occur either as regulated floodflows or
as nonregulated flows created by flash floods.
The following facts are assembled fo provide
residents and property owners along the
Colorado River with an understanding of why
these flows may occur. They are intended
to create public awareness rather than public
alarm.

lLate in 1976 the Bureau of Reclamation
published a report forecasting possible
flooding conditions along the Colorado River
during the period from 1977-1986. At that
time there was a strong likelihood of excess
flows inundating portions of the floodway as
early as 1977. Since then a much lighter than
usual snowpack in the upper basin has caused
a revision of that forecast. Even though the
current prediction is still subject to another
reversal, nature appears to be giving floodway
residents a reprieve for one or two more
years. Little chance presently exists for high
flows on the Colorado during 1977.

As a result, potential flood problems are not
pressing with the sense of immediacy which
existed in late 1976. With additional time
likely, Reclamation proposes to explore
alternatives to current methods of river
operation, and to take preventive measures
when possible.

Providing water for seven states and iwo
countries, the Colorado River is one of the
most important waterways in the United
States. For many westerners the Colorado
is the only reliable source of water available.
To their communities, the river is the giver
of life. Under certain circumstances, it can
also be the "taker" of life and property. Our
objective under a flood control operation is
to minimize the latter.

The basin drained by the Colorado River is
one of the United States' largest in size. For
years, flows from this vast area were variable
and often difficult to predict. For these
reasons, the Colorado has historically been a
river of extremes~too little water or too much
water.

The 1928 Boulder Canyon Project Act sought
to remedy this situation by providing for the
construction of what is now Hoover Dam.
Since the Dam's completion in 1935, river
residents have been spared the vyearly
rampages of the Colorado River even though
high flows have been periodically experienced
prior to the closing of Glen Canyon Dam.
During those periods, riverflows in the lower
valleys were substantially in excess of water
user needs.

The creation of Lake Mead behind Hoover
Dam was followed by the completion of
similar but much smaller reservoirs
downstream behind Parker Dam and Davis
Dam and the upstream closing in 1963 of
Glen Canyvon Dam near the Arizona—Utah
border. Since that time nearly all the excess
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Since Hoover Dam's completion in 1935 Colorado River residents have been spared
flood rampages such as this one which struck Yuma in the early 1900
Uncontrolled floodflows then sometimes exceeded 200,000 ft°/[s.

water not being used in Nevada, Arizona,
California, or Mexico, has gone into storage
and the lower portion of the Colorado River
has experienced little high water.

The violent river of years past soon slipped
from people's memory, and development
began to occur on lands, which just a few
years prior were periodically covered by
destructive river waters. The combination of
the newly constructed upstream dams and the
absence of vyearly floods appears to have
lulled some valley residents into a false sense
of security.

Warnings against unwise development of the
river's floodway, those portions between the
levees, went largely unheeded. Through
reports, visits, and meetings the Bureau of
Reclamation advised officials and residents of
the river counties that someday the Colorado
could once again have substantial riverflows.

Even Nature gave warnings which showed a
need for an unobstructed river channel.
Sudden storms have caused damaging flows

to portions of the river valley in 1939, 1974,
and 1976. These unpredictable but
periodically occurring storms sometimes flood
tributaries, washes, and ultimately portions of
the river immediately downstream. Because
they can occur on long reaches of the river
between the dams, these impoundments do
not afford complete protection against the
cloudbursts and resuiting flash floods.

In contrast to excess flows caused by local
storms are the high water conditions caused
by the regulation of large upstream inflows.
Although there is no certainty these flows will
occut, the probability for damaging high
water is great enough during the next ten
years to plan for flooding that may occur
either from local storms, {rom river
regulation, or from a combination of both,

Why then do flows which are regulated by
man have to result in damaging floodwaters?
Perhaps a brief look at the river's present
flows and regulation policies will answer the
question.
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The Boulder Canyon Project Act of 1928,
authorizing the construction of Hoover Dam,
states that the primary purpose of this
structure will be to provide river regulation
and flood control. Later legislation placed
with the Bureau of Reclamation the
responsibility for maintaining a floodway in
the river below Hoover Dam. This floodway
has been designed to accommodate flood
control releases from Hoover of up to 40,000
ft3/s plus the combined infiows of local
storms.

During the next ten years, regulation of the
river may require the temporary use of this

floodway-designated  land. Upstream
reservoirs are approaching their highest
authorized conservation levels. When those

capacities are reached and the forecast of
runcff is of sufficient magnitude, additional
water must be released from the reservoirs.
That which cannot be used in the United
States or for treaty obligations to Mexico
must be wasted to Mexico.

The probability of high flows occurring
during the 10-year span exists in part because
of unexercised water tights along the river's
course. Several large projects in Colorado and
Utah have not been completed. The Central
Arizona Project, when it becomes operational,
will be capable of using up to 2 million
acre-feet annually.
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We're running out of storage space

Until these projects do,

come online, the water obligated to them will
remain in the river, causing excess {lows
during years of high storage and heavy runoff.
A series of years with less than average runoff
would reduce the likelihood of excess flows
occurring, but public safety dictates planning
for high water problems.

Hoover Dam's flood control efficiency is
dependent upon the existence of an open
downstream floodway as well as a flood
control storage pool behind the dam.
Depending upon the season, varying amounts
of flood water storage capacity are required
behind Hoover Dam. These capacities range
from a January high of 5,350,000 acre-feet
providing space for the snow melt runoff, to
a late summer and fall low of 1,500,000
acre-feet.  When flood conditions develop,
Reclamation is required to follow release
procedures established by the Corps of
Engineers.

Regulations resulting from the Flood Control
Act of 1944 prescribe the flood storage pool's
minimum capacities as well as the release
procedures to be used at Hoover Dam when
the required minimum flood control pools are
threatened by a combination of existing
storage and forecasted runoff.

The damage which would result from some
of these flood releases, coupled with possible
local flash floods, is cause for concern. With
the larger flows of this type, all structures and
developments within the river's floodway are
in danger of being flooded, if not properly
protected.

Current operating strategy, if geared largely
toward the maximum conservation of water,
could possibly result in flood releases of
40,000 ft3/s or even greater if an extremely
high runoff is forecast. Many people have
asked why smaller and less damaging releases
capnot begin at an earlier date.

The Bureau of Reclamation, the operator of
Hoover Dam, does not have the authority to
change the current normal operating
procedures without the approval of the
Secretary of the Interior who in furn must
consult the seven Colorado River Basin states.
Jt has even been suggested by some water
interests that special legislation would have to
be enacted. The Bureau is also unable to
deviate from flood control procedures which



are established by the Corps of Engineers in
coordination with the Secretary of the
Interior.

With the scarcity of water in the West, the
seven basin states demand that as much water
as possible be stored and as little water as
possible be wasted to Mexico in
overdeliveries. The higher the storage levels
in the reservoirs such as Lake Mead, the
greater the downstream floodway capacity
needed to discharge possible flood control
releases. [f the allocated storage capacity of
Lake Mead is to be used, the floodway below
Hoover Dam must be capable of effectively
handling combined flood control discharges
and inflows from local storms.

This method of rver regulation assures
adequate water storage, but at the risk of
moderate  flood control releases in the
floodway. An alternative would be smaller
and less damaging flood releases, but at a
greater risk of wasting precious water. Any
premature or gradual release of sxcess water
from storage must be made so far in advance
of runoff inflows that replacement is not a
certainty.

Therefore, in controlling the releases from
Hoover, the Bureau of Reclamation serves
only as the custodian of the water, not as
its owner. It has no authority to arbitrarily
release flows in such a manner as to waste
water. It does have the responsibility,
however, to maintain and operate an open
floodway below Hoover Dam.

Encroachment which has occurred in recent
years along this floodway is the real problem.
This difficulty is compounded by the fact
that Reclamation has no regulatory authority
over private land. Floodway land is in both
Federal Government and private ownership.

Repeated attempts have been made to keep
this  designated floodway open and
undeveloped. In addition to the Flood
Control Act of 1944, Executive Order 11296
discourages development in the floed plain
below Federal dams. Lines of communication
have bheen established between Reclamation
officials and the six counties along the lower
Colorado River Valley. In some instances,
zoning and building restrictions have resulted
from these efforts.
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The result of all these actions is that while
some floodway development has been
prevented, many vuinerable structures have
been erected. Even though regulated excess
flows may not cause damage for much of this
construction, it is just a question of time
before local flash floods pose a threat to both
people and property.

Today the Bureau of Reclamation's main
concern is the prudent management of the
Colorado River with minimum adverse impact
on riverside residents. Although these two
goals sometimes appear opposed within the
current plan of operation, efforts are being
made to explore all possibilities to minimize
flooding.

Nature may also be giving decision makers a
reprieve of one year or longer, and as a result
immediate choices may not be forced. The
criteria for operating Hoover Dam under
flood conditions are being reviewed this year
by the Corps of Engineers and the Bureau of
Reclamation. The Bureau is also studying the
possibility of adopting alternative operating
strategies for Hoover Dam during regular
operation. Some of these alternatives would
provide for less flooding downstream at the
risk of losing storage water to Mexico by
prematurely making releases which are not
replenished.

The consequences of any change in the river's
operation must be given careful study.
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Operational changes benefiting a few cannot
prudently be made if the majority of water
users risk far greater losses. The current
drought situations in California and other
western siates dictate the adherence to this
principle.

Such changes, if they are made, must be
reviewed by the basin states and ultimately
approved by the Secretary of the Interior.
Such a task will be both time consuming and
difficult, particularly during time of drought.
The Lower Colorado River is the sole water
supply for one of the world’s most productive
agricultural areas and a prime source of
municipal and industrial water for millions of
urban dwellers.  During times of water
scarcity, the loss of the water is a threat to
the economic stability of an entire region.

The drought, which intensifies the need for
water conservation, may also turn out to be
a blessing in disguise for those who have
interests of various sorts in the floodway. If
runoff is reduced until the river's resources
are more {ully utilized, the need for regulated
high flows could be reduced but probably not
eliminated. Until this does oceur, planning
and thinking must take into account the
possibility that a sudden reversal of the
weather pattern could subject residents to
another decade of high flows.

IN SUMMARY - A DILEMMA

Serving as the custodian of Colorado River
water has placed the Bureau of Reclamation
in an unenviable position, because the agency
has many publics. Several of these publics
have conflicting interests in the same water

Valley property owners with interests in the
floodway want to prevent high water and
flooding by avoiding the large predicted
releases.

Water users in Nevada, Arizona, and
California, fearful of a continued drought, do
not want water released as unusable excess
flows.

Power interests do not want large releases to
exceed generator capacity. Excess water
bypassing the turbines represenis lost
electrical power for an energy-hungry
country.

None of the Colorado River Basin states is
in favor of an early release program that
would waste excess flows during time of
drought.

The Corps of Engineers has established {lopd
release regulations which call for 40,000 f't3 /s
releases when the flood control pool behind
the dam is being encroached upon and the
forecast of runoff reaches certain levels.

What can be done? Planning should include
the harsh reality of recognizing that damaging
floodflows may occur. If excess water
accumulates in the reservoirs, it must come
down the river. When it does, the time for
planning has passed. Now is the ifime io
move, elevate, or strengthen structures in the
flood plain. Some areas may wish to
investigate flood insurance, while others
might be interested in working up evacuation
plans. Consideration might also be given to
the construction on private lands of flood
control devices such as earthwork and riprap.
These latter activities would require a permit
from the Corps of Engineers if located within
the normal high waterline of the river.

And what is being done now? The seven
Colorado River Basin states have been advised
of the potential excess releases necessary for
flood control. As runoff forecasting



techniques continue o improve, greater
advance warning as to when regulated excess
flows in the floodway might occur will be
possible. Localized flash flooding will remain
a threat to some sections of the Colorado,
but high flows resulting from river regulation
are much more predictable. Time for
planning may be available, thanks to a below
normal amount of precipitation in the upper
basin.

Because one of the objectives of operating the
river is to prevent property loss if at all

possible, the Bureau of Reclamation will
explore all possible alternatives. It will
continue its efforts to determine if a change
to an alternate strategy for normal river
operations is now advisable. The Corps of
Engineers, in consultation with the Bureau,
is now reviewing the flood operations manual
for Hoover Dam to determine if its revision
is in order. In the course of these two
planning processes, the numerous publics just
cited will have the opportunity to express
their interests, concerns, and needs.

FOR FURTHER INFORMATION CONTACT:

United States Department of the Interior

BUREAU OF RECLAMATION
LOWER COLORADC REGIONAL OFFICE
P.O. BOX 427
BOULDER CITY, NEVADA 89005

ATTN:
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Colorado River Basin
States Begin Struggle
To Tap Giant Columbia
Southwest's Growth Depends

On New Supply; Northwest
‘Battles to Block Diversion;

A Matter of Political Muiscle?

B

By JAMES B BIyLIN

. Biaft Reporier of THT Walk STRSLT JOURNAL

- EAN FRANCISCO -~ A group of Western
states, embroiled in a-hpttle Toyal over the
water of the Colorado River for glmost half a
century, are about ready to stop slugging each
other and turn on an innocent bystander, the
Paclfic Northwest.

Their strategy is simple enough: Instead of
concentrating only on ‘wringing more water
out of the Colorado, they plan to bring new
water into it. '“The Colorade River is the most
thoroughly developed stream in our country,”
says William E. Warne, director of Celifornia’s
Department of Weter Resources. '5o i, how-
ever, all projects have been to take water out
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\When the Atizona project i completed, |
both Arizona ané California may find it hard!
o obtain their cours-gacreed shares of Col+}
mado River water  An agreement daling
hanek 42 vears ameng the uppet basin staies of
New Mexico, Colorade, Uwh and Wyoming
stipufates that only 7.5 million acrefeet of
witer must be left for the entire lower basin
wrom this the Mexican guarantee would have
to be supplied while evaporation would Te-
duee the amount availnble even {urther, leav-
ing Callfornia, Nevada and Arizona far iess
than the 7.5 million acre-feet decreed by the
supreme Court.

The upper basin states rapidly are increas
Ing thelr demands on the river. It may ©e
45 years or more before these states cut ibe
rver’s llow to the stipulated minimum. but
their usage will begin cutling the lower basin's
supply by 1075, experts figure, 7
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mannged to rench a compromisa%on  Call-
fornin’s demnnd that jts 4.4 million pere-feet

‘e puarnnteed forever. Calitornluns sgreed to
. support the Ceniral Arlzona project while Arl-
ona gnid Callfornia should be guarantecd i
14 mmition nere-fect “untll such time as weorks
arc nuthorized and cenatructed o bring ot
lenst 2.5 mitlion ncrefeet of ndditlonal water
into the Colorado River '

Tnities to the infermal
lcuchel and Gov. Brown of California, Al
| zuna_Gov. Goddard. Intetlor Secretary Udall
| e Mfetropolitan Water Dlstrlet of Seuthenr
D Calitorsin, the Colm ado River Bumd and U
Ativonn Water Conunisston. Arlzona'y  Stn
P den mall he will support w plan i
e puaswl by the House of Reprenentutlves
jeanwhile he la pshingy in lhe Sennle n P
Lpeind more fuvarable o Avizonn.
Uduil Will Investigale’
."‘ key proviston ot the peet directs M
Udall to investigate all potential outside
| SOl ey of addillonal water for the Colorade
',1.““ to report back to Cengress in thice yeas
'.I,'l.u: surplus walers of any rivers, anywhere
which could be: feasibly utilized, 'alanﬂ' witl-;
11:;, pnssibiflitics of desalination and nn; other
P soluligns, if any ther X ‘be exami b
el i I{uaiwll,me Lie, uauig ﬁg; examined,
_Whelher the Arizong-Caljlorhia eompromisc
will 1esuit in the necesdafisdegislation.in Con:
mess remaing to be scen’ But alurms alread:
i "H‘.‘.‘i.:‘fllng su]i{:indcd in the Pacific Northwest
) ¢ would {ight nllampls to ex '
Il{nm aur state,” dec%urfé M. Gj?ur:’.’:\x‘;i::x?
supervisor  of 1 i .
\\’alcr_ne:iaurcc;hc Washington Division of
In neighboring Oregon, John Davis. chaii-
man of the state water resources board, cau-
tons that "the Paclfic Northwest may. fE;C"
some overpoweting potitionl muscle from lh:
sotthweslern states that could snow us under
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West’s Water Fight: States in Colorado River Basin

Begin Struggle to Tap Resources of Mi
o Kaka e

Continued ﬁfrc?;:_r.%"i?;{t_l_?{;pg

in ndaition, the Northwest charges that de-
piation of the Columbla River where it forges
the Oregon-Washinglon border would seriously
uripple the important salmon industry. !

Gov. Hatlield argues that people, industry
and agricultuie should come to where there Is
waler, not vice versa. The governor ponders
whether It is in the public interest, to tranps
port water lonp distances ab greal expense to
grow crops that could be raised near the
strenmt fromy which the water would be di-
verted. "What is surpius water?’ the governor
nsks. 'Who is entitled to the Jower cost
water?" -

The Oregon legisiature just passed, wnd
the governer signed, a bill aimed at counter-
acting Southwestern claims to Columbia River
and otker waters in the Northwest. The meas- \'\\

ure approplintes $350,800 to cover the first two
yenrs of o five.wear “'uilimate need" water

!
!

study. The sludy “may well be the most im- S . J'

portant piece of leginintion eracted this ses- "ff},r loReroe

sion,** says Staftord Huansell, 2 member of the - k NEVADA
Oregon house. Washington state is considering, ~ \

'

o simllar water resources study and Idsho!
recently lnunched one. ;
Some Dlversion InevHable
_ Neverlheiess, Oregon lenders glumily agree
thnt somie waler diversion looms os inevilable.
“There iz no question bul that diversion of
aur waler will be autherized,” admits LaSelie
. ;Coles, mesident of the Oregon Reclamatlon
Asgociation. whe notes Lhe state has only five
spbkesmen in Conpress. It s only o matter
of compiomising on how. We should prepare!
Lo protect ourselwes, We con't afford to sit by
nnd do nothing. Things are happening oo
frstt'”

Things ni¢ indeed happening fast, at least
In the renim of propagandn and proposals put
farth by Southwestern water leaders and poli-
ticlans. Officials of the Metropolitan Water
District of Southern California. which tokes
huge amounts of Colorndo River water for
Loa Angeles nnd viginity, continunlly decry
Columbin River ~waste’* They slso prociaim
that 1 Columbla diversion project would be n
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“milestone’ in tha Colorado’s development
Woyne M. Akin, chadrman of the Allzonn
Intersiale Stream Commisslon, contends that

the Columbizn % year discharges some 160 The Feather River Fiujecl Auseciation

{FRPA}, o nopgovéinmental grovp active in
Cajifornin water planning. recently suggesled
that o conduil could bring Zive million sore-
feet annuslly 2.080 miles from the Snake w0
Lake Mead on the Colorado wilh one branch
slanting inlo
inte Arizons
Clese to §4

&
milllon to 370 million acredeet of waler into

olvious place from  which
are nvailible i3 the Celum-
Gl Miver” Be osmtye The neoblem of move
up emcthing v the endet ol mapanitude of
10 mikion to 26 milhen soedfeet of this waler
W the arens of need is enginceringly and

CThe

tivs

the  sen
rpeY g

to Phocnin The calimatod Cost:

Souiharn Calilornia and anether

i
s
B canthua Tor o
millien people anlf
Vel t ey F Mk

I USHEE T=1T Yo Loy R
pyenrs Avisann, with | %
Epates 3o psputnlion wi)
IRt ’ )
While leading the fight o beef p the Col
rado by bringing waler from the Pacific MNorll
west, Califernians aren't al all anzicus o vo!
unteer waler from the norlhwest portion o

foancdally fossible and would deliver waler

in the Southwest ol n price mueh Jower than%” William G

branches, iy e

calenlates that somie 30 miliien

biilion, not counting Lhe lwo!

. bunn, FRPA adviser who grew

would be feasible under o program 0f MOV-- yn the plan,
Ing n lmiled amount of waler—that is, oneli gore-feet of the Snake River waler are Leing
or two miflion acre-feet—{rom northwest Cali-‘ri wasled now. His Enake project is i bigge
fornia." “iyerslon af one put forih in late 31863 by Bamucl

One Californin Congressman, Crag HOS-  nejson, general manager of the Los Angelen
mar, ranking Tepublican en the Hotse Inte pepartment of Water and Power Ancther pian
rlor nnd insular Affnizs Comaittee. feels gyen envisions tapping the Yellewstone Blver
“he imporintion of 2.5 milllon acrefeet of ¢ wWyaming ang Montans

C{Columbin River) waler as the fust stage mhe  Soulhwest rejects any nolion

that

of & regional imporiation pregram wik 7o
Lect existing cconomics' and provide suppll
for fuluie Colorudy Itver projectd, . .

The Snake Tlive:s's Raole™
The thundering Celumbia isn'l the anly ot

modern migianis will shift their destinalions

i en masse to water-tich Letritories, thus meoking

p multi-billion-dolkzy Impertalion projects unnec-

thely own state. ‘That nrea Is ong of the laype:
tunderdeveloped  walersheds in (he countr-
- There the Eel, the Trinily, the Mad and othe
.!sircam.s pound urhampered to the sen. osca
Jdrlonatly cousing walti-nalidon-dollar havoe :
they did in floods last Docembe:. )
. Officlally, Culffornia doesn't appo=e diver!
ingowater fvemy liese tivers into the Colorad.
The state’s slance is thal ali potential wate:
sources [or the Colorade should Le fully stud
ied Actually, theugh, Wie state would like i
usc.thesc rivers within Its own borders. Wher
Calx_fn:nla compicles ity north-south  watcs
pieject in 38920 eapineais talk of a now ;nujm‘
o harvest some 12 mblion acredect of wale

essary. "It is folly to mian the development of | fiom nortinwestern Californin rivers fov dive:
water resources In the area of great water sti-2sion o gl paris of the stale This Aenld @
pluses on the premise that Lo do 50 will U Beli 837 bildon on top of tue §22 N d v

L1

get on which the Soulnvest hes sob its sights.
Another Pprime sourec, Walty cxpeiis  saYy,
might be the anake River, which culs 3cIDSS
Idaho and forms part ol the Oregon-Idzho bor-
der. “Idahe is ail o repional planning.cbgl ‘
just dom't mention it Snake,'” says ¢ G-l . » A
ader B . anme Californin hns Deen dnked o Ja roman
fornia, WalsE jender ety tre angd presumahly prensist vy of [FEE. I
Deecnands  Southern CnHtornle plainners thing
far . . ey -

in lerpe population and & thiiving econpy,’
says Callfornin’s Mr. Warne.
il More Growth Seen
e sces Californin far ouldrawing norlhen:

) i

§ : billion outia:
Ador the norlh-south project ’
YWhile ll}c siate s [inancing Hs norlh-sout).
| project entirely by itsclt, 1L hopes to pot Unele
v Sam Lo shaze the bunden of Ihe goullic: s

areas of the Pocifie Cousl, For a aentiny the'PRC projeci. Eut Fedeidal officials tre hics.

,jlng thiat Federn! money would mean SOme sx
‘the CuiMornin waler woukl go to the Coloi:du
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IAFLAIAL JRRIGATION DISTRICT
WATER FOR CONSUMPTIVE UST AND LLACHING RLQUIRLMENT ANHD THEGRETICAL FARM EFFICIIHCY 5959 &6

Pet wsigaten acre

Consumalive
usg

leaching Leaching Tolal Fum elligigngy
Total itrigatien Leaching Teyurtement tequiremnen] Tolat tonsumplave  Total leaching Avaitalte for  (pcenl)
acie (1 000 Consumplive tequisemant (21100 uily delivered Use F teyquatmen] 1t edlicrency ¢ “B}XE{IU z
Year acres) uset {peteent) {100y - (1) (&) ~(2) to users (rxi?) [$3ENEN iy~ {74 ) &)
{1} @) 3 ) &) (8) [ [tH] [EH {e) .
.0 o B3 2.2% | 899 387 {36} (10 &)
4M 5 192 1 395 b B3 441 52 g1 5
435 5 106 2 435 1 #40
429 5 181 Z 418 1in
410 § ior 2 513 [ g
4115 137 2 11 1 B9
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K15 T 2.1 HE-H]
Byravensge.... A3 Y ] 7 4np These
Note: Cois 1.6, 7.8, and 9 are in 1,000 acre teet T Regresents water that was available lor tarin tasses atter Jeschiog fequwiemnents gt csumplive
use kad been saleshied
¢ Based an Blaney-Ciddle Formula, I Weighted averape: Col 2 cefer T 1029 €l deeler 7 1833 Cut Gecte T 1050,
TERTTRT R g sy g e Ly B T e el N I o B En, . . - PR T

IMPERIAL IRRIGAYION DISTRICT WATER FOR COMSUMPTIVE UST AND LEACHING REQUIREMENTS AND THEORETICAL FARM EFFICIEHCY 1959 68

Per istigated soen
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Hased on Blaney-Crigdis lprmula, Tyieihiad sverage . o -
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‘ ‘ File #600.0001

- IMPERIAL IRRIGATION DISTRICT
WEIGHTED AVERAGE SALINITY OF IRRIGATION WATE
ALL AMERICAN CANAL BY YEARS

Composition

Salinity 1/ Ca Mg Na+K HCO3
Year ECx100  t.a.f. p.p.m. Meq/]/ppmz/
1976 1,265 1.17 860 4.62 2.82 5.51 1,57 6.12 3.75
93 34 127 96 94 133
1977 1,222 1.13 831 4,87 2.88 4.30 1.09 6.08 3.76
98 35 99 67 292 133
1978 1,172 1.08 797 4.81 2.73 4.71 1.17 6.22 3.75
96 33 108 69 298 133
1979 1,240 1.15 843 4.97 3.05 4.68 1,01 6.62 4.02
100 37 108 62 318 143
1980 1,194 1.10 812 4,62 2.75 4.46 0.96 6.14 3.73
93 33 102 59 295 132
1981 1,246 1.15 847 5.19 3.27 4.42 0.87 6.94 4.17
. 104 40 102 53 333 148
1982 1,254 1.16 853 5.26 3.22 4.65 1.08 6.59 4.35
105 39 107 66 317 154
1983 1,135 1.05 772 4.80 3.61 3.37 1.71 6.16 3.87
96 44 /8 51 296 137
1984 1,084 1.00 737 4,36 3.05 4,06 2.02 6.11 3.25
87 37 93 6 293 115
1985 1,016 0.94 691 < DISCONTINUED MAY, 1985 >
1/ MWeighted average t.a.f. and p.p.m. of monthly samples at All-American Canal below

ce:
Wate
LAB-
{19)

Drop No. 1.

ECx106 computed by using factor of 0.68 as the average ratio of p.p.m. to
conductance.

Weighted average of monthly samples at Drop No. 1, All-American Canal.
HCO3 is reported as Bicarbonate.

Legend: 5.55 = meg/l meq/: = Tons for year X 735 ¥ comb. wt.
parts per million AF for year

General Manager, Executive Officer, Water Manager
r Eng. Dwg. 8G-0050

S1



’ ‘ i Eng. File 600,0001
IMPERTAT, TRRIGATION DISTRICT

WEIGHTED AVERAGE SATINITY OF TRRIGATION WATER
ALL-AMERTCAN CANAT, BY YEARS

1959-1975
Salinity 1/ Compositior
- Ca. Mg. Na.+K HOus 27 oy, wae
Year ECx10 t.a.f. D.p.m. Mea/l/ppm 2/
1959 1081 1.00 735 4.61 2,17 4. 43 2.67 5,86 2.60
92 26 102 163 281 95
1960 1146 1.06 779 470 2.49 4.72 2.76 6.13 3,02
94 20 109 168 394 107
1961 1222 1.13 831 L.77 2.57 5.15 2.79 644 3.27
96 31 118 170 309 116
1962 1243 1.15 845 4.e 85 2,72 5.38 2.80 7.06 3.53
97 33 124 171 339 125
1963 1222 1.13 231 478 2.60 5,22 2,79 6.51 3.26
96 22 120 170 313 116
1964, 1287 1.19 875 5,04 2.69 5.67 2,71 6.89 3.58
101 33 130 165 337 127
1965 1404 1.30 955 5.55 2.90 6.19 2.80 7.36 fea21
111 35 142 171 354 149
1966 1404 1.30 955 5.26 2,92 6.40 3,04 7224 Ll
105 36 147 185 348 156
1967 1319 1.22 897 5.34 2.95 6.74 3.25 7.30 451
107 36 155 198 351 160
1968 1307 1.21 889 5.05 2.85 6.36 3,03 7.8 406
101 35 146 185 345 144
1969 1372 1.27 933 5.24 2,9 WAL 3,22 7.29 4.18
105 36 149 196 350 148
1970 1372 1.27 933 5.3 2,91 6.46 3.22 7.51 .01
107 35 149 196 361 142
1971 1372 1,27 933 5.15 2.90 6,34 3,07 7.39 3,99
103 35 146 186 355 141
1972 1340 1.24 911 5.11 2,83 6.18 3,06 7.22 3,85
102 34 142 186 347 136
1973 1275 1.18 867 5.27 2,75 5.69 3.08 6.98 3.66
106 33 131 188 335 130
1974, 1287 1.19 875 4.79 2.91 6.60 2.98 7.37 3.64
96 35 152 182 354, 129
1975 1287 1.19 875 Lobl 3.00 6.37 3,52 6.63 3.97
93 36 147 215 318 141

1/ Weighted average t.a.f. and p.p.m. of weekly samples at A.A.C. Below Drop 1.
6
ECx10 computed by using factor of 0.68 as the average ratio of p.p.m. to conductance.
2/ Weighted average of samples every two weeks at Drop No. 1, All-American Canal.

3/ H003 is reported as Biecarbonate,

Legend 5.55 = meq/l
parts per miliion
lev, 10/12/76 meq/l = Tons for year x 735 % comb. wt.
Ing. Ofc. AF for year

¢, c¢. Messrs, Carter, Twogood, 8G-0050






United States Department of the Interior
BUREAU OF RECLAMATION
LOWER COLORADO REGIONAL OFFICE

IN REPLY P.O. BOX 127
REFER 70: LC-430 BOULDER CITY, NEVADA 89003
452.1

APR 9 1978
Mr. Robert F. Carter, General Manager
Imperial Irrigation District
P, 0. Box 937
Imperial, Califormia 92251
Dear Mr. Carter:
In our salinity studies of the Colorado River Basin, we have a
need for more complete information on salt loading. We are informed
that Imperial Irrigation District compiles an annual summary of
salt loading. Ve would appreciate having a copy of this annual

summary for the years 1967 to the present, if it is available.

Please send this information tc the attention of code 430.

Bowser

Acting Regicnal Supervisor of
Water and Land Operations

CC For Action:
Mr. Carter

For Informztion:
Mr. Wilson
Mr. Pachonfﬁ?







| LAWRENCE LIVERVIORE LABORATORY

-

November 7, 1975

Re: Your letter, Oct. 29

Mr. J. M. Sheldon

Manager, Water Department
Imperial Irrigation District
Operating Headgquarters
Imperial, Caiifornia 922531

Attention: Mr. D. A. Twogood
Dear Mr. Sheldon:

First of all, thank you very much for sending me
+he salt balance data from 195%9-date. It will be
extremely helpful to us.

T would also like to obtain copies of the data
‘from 1943-1959 showing concentrations by Total Dissolved
solids only; these, too will be very useful to us. I
will be in the area next week on Wednesday and Thursday;
T will check with you to see if I can visit your offices
and obtain a copy of the data at that time.

Sincerely yours,

- ) ./-';’
e ALY
[

Neil B. Crow
Geologist, Environmental Sciences
Group

NBC:n

CC For Action
Mr., Twogood

For Information
Mr. Carter -
Water Engineering ¥

M

University of California P O.Box 808 Livermore, Calfornia 94550 €1 Telephone(415)447-1100 O Twx 910-386-8338 AEC LLLLVMR





